



















7KLVUHVHDUFKVWULYHG WRLQYHVWLJDWHDQGSURYLGHDQVZHU WR WKHVHTXHVWLRQVKRZUHVHDUFKHUVLQWHUDFWZLWKRQOLQH
LQIRUPDWLRQUHVRXUFHVZKHQWKH\VHDUFKIRULQIRUPDWLRQWRPHHWWKHLULQIRUPDWLRQQHHGV7KHUHVHDUFKDOVRLQWHQGHG





PRUH OLNHO\ WR JHW WKH UHVRXUFHV WKH\ QHHGHG IURP VRFLDOQHWZRUNV&RQVXOWLQJ WKH GDWDEDVHV DQG VFLHQWLILF VRFLDO
QHWZRUNVVXFKDV*RRJOH6FKRODUZDVFRPPRQ$PRQJWKHRQOLQHLQIRUPDWLRQUHVRXUFHVWKHXVHRIDFDGHPLFMRXUQDOV












.H\ZRUGV 2QOLQH ,QIRUPDWLRQ 5HVRXUFHV 8VHU ,QWHUDFWLRQ ,QIRUPHWULFV ([SOLFLW XVHIXO
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LV RQH RI WKH PRVW FKDOOHQJLQJ LVVXHV RQ WKH ,QWHUQHW HUD 2QOLQH VHDUFK WRROV WU\ WR SURYLGH
FDSDELOLWLHV WKDW H[WUDFWLQJ WKH PRVW UHOHYDQW UHFRUGV IRU XVHU QHHGV+DJKLJKL 1REMDUL
0DFKLQH ODQJXDJH0/VHHPVWREHDQDSSURSULDWHVROXWLRQEXWWKHQDWXUDO ODQJXDJH LV
YHU\FRPSOH[DQGPDFKLQHWUDQVODWLRQKDVQRWUHDFKHGLQDPDWXULW\OHYHOWRKHOSH[DFWO\UHOHYDQW
LQIRUPDWLRQ UHWULHYDO0DGDQNHU &KDQGDN DQG &KXDQ7KHLPSRUWDQFHRI XQGHUVWDQGLQJ





XQLIRUP VWDQGDUG DQG WUDQVSDUHQW PDQQHU RQ WKH RWKHU KDQG XVHUV VKRXOG KDYH WKH VNLOOV WR
UHWULHYHWKHLQIRUPDWLRQWKH\QHHG(DFKLQIRUPDWLRQV\VWHPKDVDVSHFLILFEDVLVIRUDQDO\VLV LQ
ZKLFKWKHV\VWHP LVEDVHGRQWKHLQWHUSUHWDWLRQRI LQIRUPDWLRQDQGWKHFRUUHVSRQGHQFHEHWZHHQ
GRFXPHQWV DQG LQIRUPDWLRQ UHTXHVWV DQG WKXV GDWD UHWULHYDO LV FDUULHG
RXW*D]QL,QIRUPDWLRQUHWULHYDOV\VWHPVKDYHDOVRVRXJKWWRDFKLHYHWKHJRDORIPHHWLQJ
WKH GHPDQGV RI XVHUV DQG WKH GRFXPHQWV SUHVHQWHG DV VHDUFK UHVXOWV GXULQJ WKHLU
KLVWRU\+DVVDQ]DGHK
2Q WKHRWKHUKDQG UHVHDUFKHUV VKRXOG EHDEOH WRGHWHUPLQH WKHDPRXQWDQG W\SHRIGDWDDQG




VHDUFK IRU LQIRUPDWLRQ DQG DGGUHVV WKHLU LQIRUPDWLRQ QHHGV$ ORW RI UHVHDUFK RQ LQIRUPDWLRQ




YDULHW\ RI LQIRUPDWLRQ VRXUFHV4XRWHG IURP%DEDLH DQG %LJGHOL0DQVRXULDQ DQG
<D]GDQLDOVRFRQFOXGHG WKDW.KDUD]PL 8QLYHUVLW\ JUDGXDWH VWXGHQWV GR QRW XVH DQ\
V\VWHPDWLF PRGHO IRU LQIRUPDWLRQ VHHNLQJ EHKDYLRU SDWWHUQV DQG DUH RIWHQ QRW IDPLOLDU ZLWK
GDWDEDVHVDQGKRZWKH\DUHVHDUFKHG
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WRROVDQGRWKHU VLPLODU WRROV OHVVZLGHO\NQRZQ LVKRZWRXVHWKHVH WRROVHIILFLHQWO\ TXRWHGLQ




SDUWLFXODU ODQJXDJHZKHQVHDUFKLQJ IRU LQIRUPDWLRQWKH\ QHHG%XW WR LPSURYH WKH UHVXOWV WKH\
KDYHWRGRWKHLUVHDUFKLQDOOODQJXDJHV/\QQ5RELQVRQDLPVWRSURYLGHDQLQVLJKWLQWRWKH




0DGGHUDQG FROOHDJXHVDOVRKLJKOLJKWHG WKH PRVW LPSRUWDQW SDUWV RI GDWD UHWULHYDO
UHWULHYDO RI FURVVODQJXDJH GDWD PXOWLOLQJXDO LQIRUPDWLRQ UHWULHYDO DQG PDFKLQH WUDQVODWLRQ






LQ PDQDJLQJ WLPH DQG RQ WKH RWKHU KDQG ZLOOOHDG WR KLJKHU TXDOLW\ UHVHDUFK$V




 :KDW DUH WKH EHVW SUDFWLFH RI UHVHDUFKHUV IURP LQWHUDFWLQJ ZLWK RQOLQH LQIRUPDWLRQ
UHVRXUFHV"
 :KDW LV WKH UHVHDUFKHUV








  :KDW LV WKHGLIIHUHQFH EHWZHHQ WKH VRXUFHV RI RQOLQH LQIRUPDWLRQ DQG QRQRQOLQH
LQIRUPDWLRQUHVRXUFHVDQGKRZUHPDUNDEOHLVWKLVGLVWLQFWLRQ"
 :KDWDUHWKHGLVWLQFWLYHIHDWXUHVRIRQOLQHLQIRUPDWLRQUHVRXUFHVZLWKQRQRQOLQHVRXUFHV of
      information
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ZLWK WKLV UHVHDUFK9DOLGLW\DQG UHOLDELOLW\RI WKH 




$JHRI LQWHUYLHZHHV UDQJHG IURP  WR <HDUV RXW RI  SHUVRQVZDV IHPDOH DQG 
PDOH6HYHQ SHUVRQV KDYH PDVWHUV'HJUHHDQGZLWK3K'(LJKWUHVHDUFKHUV ZHUH IURP 
LQIRUPDWLRQ VFLHQFH DQGIURP RWKHU ILHOGV 7KHDYHUDJH ZHE VXUILQJ WLPH E\ WKHVH 
UHVHDUFKHUVZDVKRXUVSHUGD\DQGIRUVFLHQWLILFLQIRUPDWLRQ
*RRJOH*RRJOH 6FKRODUDQG 0LFURVRIW $FDGHPLF ZHUH WRS VHDUFK HQJLQHV WKH\KDG 








DQG RWKHU UHVHDUFKHUVZHUH WKH SDWKV DQG UHVRXUFHVWKDW WKHUHVHDUFKHUV H[DPLQHG WR ILQG 
LQIRUPDWLRQWKURXJKLW7KHOHYHORIIDPLOLDULW\RIUHVHDUFKHUVZLWKVFLHQWLILFVRFLDOQHWZRUNVZDV 
JRRGDQG/LQNHG,Q5HVHDUFK*DWHDQG$FDGHPLDZHUHDPRQJSRSXODUVFLHQWLILFVRFLDOQHWZRUNV
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7KH UHVXOWV LQGLFDWH WKDW UHVHDUFKHUV FRQVLGHU RQOLQH LQIRUPDWLRQ VRXUFHV DV D WRRO IRU WKHLU
NQRZOHGJHGHYHORSPHQW7KH\DUHGXHWRPHHWGLIIHUHQW UHVHDUFK WHFKQLTXHVDZDUHRI WKHQHZ
UHVHDUFKILHOGVDQGPHHWQHZGDWDEDVHVWRVWUHQJWKHQWKHLUVFLHQWLILFFRQVFLRXVQHVV,QWKLVUHJDUG
RQH UHVHDUFKHU UHVSRQGV WR WKH TXHVWLRQ:KDW DUHWKH XVHIXO H[SHULHQFHV RI UHVHDUFKHUV ZLWK
LQWHUDFWLQJZLWKRQOLQHLQIRUPDWLRQUHVRXUFHV"´
5HSOLHG)LQGQHZPDQDJHPHQWILHOGV)LQGQHZUHVHDUFKHUFROOHDJXHV,QFUHDVLQJVHDUFKVNLOOV
DQG UHVHDUFK PHWKRGV´2QOLQH LQIRUPDWLRQ UHVRXUFHV DUH D JRRG SODWIRUP IRU FROODERUDWLYH
HIIRUW,QGLYLGXDOVDUHEHFRPLQJIDPLOLDUZLWKRWKHUDXWKRUVWKURXJKWKHXVHRIRQOLQHLQIRUPDWLRQ
UHVRXUFHVDQGVXEVHTXHQWO\H[SDQGLQJWKHLUFROODERUDWLYHZRUN
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WKHRWKHUKDQG WKH\EHOLHYHGWKDWRQOLQH LQIRUPDWLRQUHVRXUFHV ODUJHO\ VROYHGWKHLU LQIRUPDWLRQ
QHHGVDQG WKHUHIRUHKDGDJUHDWGHDORIVDWLVIDFWLRQZLWKWKHVHUHVRXUFHV7KHIRUHJRLQJSRLQWV
RXWWKDWRQOLQHLQIRUPDWLRQVRXUFHVVHHPWRKDYHVRPHNLQGRIXVHIXOQHVVDQGRSWLPLVP








FODVVHV DQG ZRUNVKRSV7KH\ DOVR SURSRVHG GHVLJQLQJ LQIRUPDWLRQ UHWULHYDO V\VWHPV EDVHG RQ
IHHGEDFNIURPUHVHDUFKHUVDQGGHPDQGLQJWKHSURYLVLRQRIIUHHUHVHDUFKVHUYLFHV




LQ DOO GLVFLSOLQHV ZHUH HPSKDVL]HG E\ VXEMHFW VSHFLDOLVWV7KH UHVHDUFKHUV FDOOHG IRU D VLQJOH
VWDQGDUG GHILQLWLRQ IRU DOO GDWDEDVHV LQFOXGLQJ WKH HVWDEOLVKPHQW RI DQ LQWHJUDWHG GDWDEDVH RI
LQIRUPDWLRQDQGVWDQGDUGL]DWLRQRIGDWDEDVHV
4XHVWLRQ:KDWDUHWKHFKDOOHQJHVRIRQOLQHLQIRUPDWLRQUHVRXUFHVIRUUHVHDUFKHUV"
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DUH QRW SOHDVDQW WR WKHP7KH UHVXOWV VXJJHVW WKDW ZRUNLQJ ZLWK RQOLQH LQIRUPDWLRQ VRXUFHV
VRPHWLPHVOHDGVWRGLVDSSRLQWPHQW'LVDSSRLQWPHQWZKLFKFRPHVIURPXQFRQYHQWLRQDOOLPLWDWLRQ
DQG SHUYDVLYH DPELJXLW\8QFRQYHQWLRQDO FRQVWUDLQWV XQEDODQFHG LQIUDVWUXFWXUH DQG OLPLWHG
DFFHVVWRFRVW,QRWKHUZRUGVDQXQEDODQFHGLQIUDVWUXFWXUHDQGOLPLWHGDFFHVVWRWKHFRVWRIDNLQG
RI XQFRQYHQWLRQDO FRQVWUDLQW PDNH LW LQWR PLQG$FFHVV UHVWULFWLRQV DQG WKH FRVW RI VRPH
LQIRUPDWLRQUHVRXUFHV IDOOXQGHUWKHFDWHJRU\RIFRVWHIIHFWLYHDFFHVVDQGWKH ORZVSHHGRI WKH
,QWHUQHW DQG WKH ODFN RI VWURQJ LQWHUQDWLRQDO LQWHUDFWLRQV DUH DOVR FRQVLGHUHG WR EH XQEDODQFHG
LQIUDVWUXFWXUHV$OO RI WKH DIRUHPHQWLRQHG DUWLFOHV KDYH EHHQ GHVFULEHG LQ WKH GHVFULSWLRQ DQG
H[SODQDWLRQ RI WKH XQFRQYHQWLRQDOOLPLWDWLRQV%XW WKH RWKHU SLHFH RI GLVDSSRLQWPHQW LV
DPELJXLW\7KH FDWHJRU\ XQGHUO\LQJ WKH FKDOOHQJH RI UHIHUUDODGYHUWLVLQJ OLQJXLVWLF DQG
OLQJXLVWLFGLVWRUWLRQ7KH FKDOOHQJH RI UHIHUUDOV$GYHUWLVLQJ LQ VRPH GDWDEDVHV LQFOXGLQJ
XQQHFHVVDU\ DGYHUWLVHPHQWV DQG EOLQG UHIHUUDOVZDV VRPHWKLQJ WKDWZDV FRQVLGHUHG WR EH YHU\
DQQR\LQJ IRU XVHUV$PRQJ WKH RWKHU FKDOOHQJHVPHQWLRQHG E\ WKH UHVHDUFKHUVZDV WKH ODFN RI
ODQJXDJHDPRQJZKLFKWKHODFNRIDFRPPRQODQJXDJHDQGODFNRIDWWHQWLRQWRWKHODQJXDJHRI
WKHXVHUVZDVYHU\KLJK)DOVHGURSZDVRQHRIWKHPDMRULVVXHVWKDWFRQIXVHGUHVHDUFKHUVDQGWKH
UHWULHYDORI LUUHOHYDQWUHVXOWV LQDSSURSULDWH WRSLFFDWHJRUL]DWLRQDQGJHQHUDORYHUYLHZZHUHWKH
PRVWLPSRUWDQWRQHVPHQWLRQHGLQWKLVDUHD
4XHVWLRQ:KDWFDQEHFDWHJRUL]HGRQOLQHUHVRXUFHVIURPWKHSHUVSHFWLYHRIUHVHDUFKHUV"
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7KH UHVRXUFH FDWHJRUL]DWLRQ E\ DXWKRU




RI DUWLFOHV ZLWK FLWHG DQG QRQFLWHG DUWLFOHV DOVR DSSHDUV LQ WKH LQWHUYLHZV&DWHJRUL]DWLRQ
DFFRUGLQJWRORDGLQJDQGVXEVFULSWLRQFRVWVLVDOVREDVHGRQVHPDQWLFFRQYHUJHQFHDQGQDWXUHWKH\
ZHUHSODFHGEHORZWKHFRVWFHQWHUD[LV








DFFHVV WR WKHVH UHVRXUFHV YHU\ VDWLVI\LQJ7KH\ DUH0DLQWDLQSK\VLFDO LQGHSHQGHQFH IURP WKH
ERUGHU GLUHFWO\ WR HOLPLQDWH WKH FRQVWUDLQWV RI ORFDWLRQ DQG VSDFH UHGXFWLRQ DUH FRQFHUQHG
WKDWWKHGLVWLQFWLRQZHGJHZLWKQRQRQOLQHRQOLQHLQIRUPDWLRQUHVRXUFHVLVFRQVLGHUHG
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5HVHDUFKHUV ZRXOG DSSUHFLDWH WKH SRVVLELOLW\ RI IUHH GRZQORDGLQJ JLYHQ WKH FRVW DQG HDVH RI
UHSOLFDWLQJRQOLQHLQIRUPDWLRQVRXUFHV7KH\UHIHUUHGWRLQWHUYLHZHUVZLWKKLJKUHSXWDWLRQIRUSULQW
UHVRXUFHV DQG ORZ FUHGLW UDWLQJV IRU VRPH RQOLQH VRXUFHV5HVHDUFKHUVDOVRDFNQRZOHGJHG WKDW






RI SDSHUV DQGRWKHU UHVHDUFK SDSHUV GLG QRW UHYHDO LQIRUPDWLRQZLWKLQ WKHP5HVHDUFKHUVZHUH
IRUFHGWRVHDUFKIRUKRXUVDQGGD\VWRILQGWKHLQIRUPDWLRQWKH\QHHGHG7KHZRUOGRILQIRUPDWLRQ
HVSHFLDOO\ LQ WKH :HE HQYLURQPHQW GLG QRW KDYH D JRRG LGHD WR RUJDQL]H LQIRUPDWLRQ6RPH
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5HIHUHQFHV




LQIRUPDWLRQ UHWULHYDO V\VWHP,Q WKH&RQIHUHQFH RI WKH $VVRFLDWLRQ IRU 0DFKLQH 7UDQVODWLRQ LQ WKH
$PHULFDVSS6SULQJHU%HUOLQ+HLGHOEHUJ7KH














+HOS 6KLYD6RFLDO PHGLD LQ SXEOLF OLEUDULHV8QGHUVWDQGLQJ XVHV DQG EDUULHUV DQG XVDJH
SUREOHPV+XPDQLQWHUDFWLRQDQGLQIRUPDWLRQ




0DQVRXULDQ<D]GDQ DQG 6DQJDUL0DKPRXG7KH VWXG\ RI WKH LQIRUPDWLRQ VHHNLQJ EHKDYLRU RI
JUDGXDWH VWXGHQWV RI .KDUD]PL VWXGHQWV LQ GLVVHUWDWLRQ GHYHORSPHQW KXPDQ LQWHUDFWLRQ DQG
LQIRUPDWLRQ
1LHOVHQ -¡UQ + DQG +M¡UODQG % &XUDWLQJ UHVHDUFK GDWD WKH SRWHQWLDO UROHV RI OLEUDULHV DQG
LQIRUPDWLRQSURIHVVLRQDOV-RXUQDORI'RFXPHQWDWLRQSS







5XVVHOO5RVH 7 &KDPEHUODLQ - 	 $]]RSDUGL / ,QIRUPDWLRQ UHWULHYDO LQ WKH ZRUNSODFH $





9DQRSVWDO . %X\VVFKDHUW - /DXUH\V * 	 9DQGHU 6WLFKHOH 5 /RVW LQ 3XE0HG)DFWRUV
LQIOXHQFLQJ WKH VXFFHVV RI PHGLFDO LQIRUPDWLRQ UHWULHYDO([SHUW 6\VWHPV ZLWK $SSOLFDWLRQV

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